To compare the measurements between manifest refraction and cycloplegic refraction using retinoscopy or an autorefractor in children and to investigate factors affecting the difference. Methods: A total of 388 children with a mean age of 7.4 ± 3.6 years were examined using retinoscopy and a Grand Seiko GR-3500KA autorefractor before and after cycloplegia. We compared the difference in spherical and cylindrical components between refractions and analyzed the results according to gender, age, type of refractive error, amblyopia, strabismus, and neuro-developmental disorder. A difference in refractions of ±0.50 D or more was considered as a significant discrepancy. Results: Before cycloplegia, the spherical portion of the refractive error via autorefractor measurement was more myopic than for the retinoscopic measurement in 47.2% of patients, and the cylindrical portion was greater in 37.1%. The spherical discrepancies were more common in children aged < 7 years, with hyperopia, or amblyopia (respectively, p = 0.002, p < 0.001, and p = 0.033). After cycloplegia, the spherical component of the refractive error by auto-refraction differed from retinoscopic measurement in 29.4% of patients, and the cylindrical portion differed in 30.7%. However, the difference was not significant and there was no difference according to clinical features. More than half of the children with discrepancies in the spherical component between retinoscopic refractions before and after cycloplegia had a discrepancy between auto-refraction and retinoscopic refraction before cycloplegia, and the two discrepancies had a significant correlation. Conclusions: Auto-refraction after cycloplegia can estimate retinoscopic values partially. Nevertheless, 30% of the children still showed a discrepancy. The discrepancy of manifest refraction or auto-refraction compared to retinoscopic refraction with cycloplegia should be considered in younger children, cases with hyperopia or amblyopia, and cases with a difference in auto-refraction and retinoscopic refraction before cycloplegia.
Values are presented as mean ± SD or number of patients (%) unless otherwise indicated. Aniso = anisometropic amblyopia; Strabismic = strabismic amblyopia; Combined = combined amblyopia; Exo = exodeviation; Eso = esodeviation; Vertical = vertical deviation. Values are presented as number of eyes (%). Values are presented as mean ± SD or number of patients (%) unless otherwise indicated. Aniso = anisometropic amblyopia; Strabismic = strabismic amblyopia; Combined = combined amblyopia; Exo = exodeviation; Eso = esodeviation; Vertical = vertical deviation. Table 7 . Linear regression analysis for the spherical and cylindrical components of auto-refraction before and after cycloplegia against those of retinoscopic refraction with cycloplegia 
